INTRODUCTION w x
In Diperna's famous article 1 he gave an elegant proof for the lower bound of the density for the viscously perturbed isentropic gas dynamic ⑀ Ž . w x equation G c t, ⑀ ) 0, which is based on Lemma 4.1 in 1 . No proof of the lemma is given and as stated it seems not possible to prove it. We believe that actually it is a slip of the pen of Diperna when stating this lemma. We give a proof of his lemma under slightly changed hypotheses w x which snugly fits into the other results given in 1 . In addition, we will Ž . prove the validity of his lemma for more general pressure p than in the polytropic gas dynamic case considered by Diperna. NOTE 680
MAIN RESULTS
Consider the following viscous perturbation of the isentropic gas dynamics equations,
Ž .
t x x x
with initial data,
. where x u x are obtained by smoothing out a pair of bounded 0 0
Because the generalized solution of hyperbolic conservation laws is defined in a compact set of the plane R = R q , we may take L to be large < < such that the compact set is contained in the region x -L and 0 F t F T Ž . Ž . w x for some T. ) 0 and u in 4 and 5 are constants as needed in 1 . Therefore,
By applying the general contraction mapping principle to an integral Ž . representation of 1 , the following local existence of the Cauchy problems Ž .
Ž . 1 and 2 is obtained: Suppose that x, t , x, t u x, t is a smooth solution of 1 and 2 w x defined in a strip T s R = 0, t , which satisfies
Ž . Ž . Ž . Ž . Ž . Ž . Ž .
